Neuronal in vitro activity is more sensitive to valproate than intracellular ATP: Considerations on conversion problems of IC50 in vitro data for animal replacement.
We investigated the effects of acute valproate (VPA) on mouse embryonic primary cortex cells (MEPCs). Intracellular ATP concentrations were compared with changes in the mean action potential (AP) frequencies of MEPC networks growing on microelectrode arrays. Our data implies biphasic reactions towards increasing VPA concentrations for both parameters. Intracellular ATP and mean AP frequencies increased around characteristic concentrations of 0.15 and 0.07mM to hormetic plateaus of approx. 120% and 160% of their controls, before fading around 17 and 1.7 mM, respectively. The biphasic in vitro behavior of the two parameters hinders a simple extraction of IC50 and Hillslope values. Different ways of data-fitting with single and double logistic functions are discussed. For a typical hormetic increase of 60% above control, IC50 and Hillslope were decreased by 37% and 15%, respectively. Despite these marginal effects at a logarithmic concentration scale, the hormetic and double logistic behavior of parameters may provide information on the mode of action of toxic compounds. Comparison of our values with the LD50 of mice, recalculated by normalization to body mass, suggests that a neurotoxic rather than a cytotoxic mechanism is killing the animals. The future use of cellular microsystems to replace animal experiments will motivate the development of new microsensors, as well as the consideration of newly accessible parameters in systems biology models.